METHODS: Additional details on the nature of the database being used (i.e. missing patient/data percentage, etc..) and the inclusion/exclusion criterion are required.
METHODS: Why is hospital re-admission being limited to 90 days (vs. 1 year)?
METHODS: Please confirm at what time point the secondary emotional, physical and emotional endpoints are being assessed (is this at 90 days as well -it seems to be based on the figures?). Will this be an in-person visit, self-completed surveys, electronic, a combination, other?
METHODS: It appears that different data is being collected in the different datasets. Can the Authors explain why and how they will undertake a valid statistical analysis?
STATISTICS: There are a lot of scoring systems/scales being used in this study. Additional details on the statistical analysis plan would be of benefit.
STATISTICS: How do the Authors intend to use this data? Is an I.D.I or N.R.I. model analysis/validation being undertaken to determine if data being assessed is additive to the EuroScore II? Is an additional scoring system to be generated? I don't understand the planned output from this study.
STATISTICS: Why is validation (dataset 4) only being undertaken on 333 from one study site?
LIMITATIONS: How will the data from this analysis be generalizable to a non-Danish population?
DISCUSSION: Please provide a reference for this statement: "Furthermore, the quality of the follow-up data is exceptional for Denmark due to the comprehensive national registers" DISCUSSION: It would be of benefit for the Authors to further articulate on how this data will be of benefit in surgical decision making, preoperative optimization or discharge planning. What is the planned goal of this study?
REVIEWER

Massimiliano Cantinotti FTGM
REVIEW RETURNED
06-Jan-2019
GENERAL COMMENTS
I'm quite surprised in reviewing this paper. This is a research protocol. I'm used to review scientific results not ideas. The idea is nice, well wriiten, promising. I don't know if it will work or not. I encourage authors to perform their research and publish their results. I don't think it's worth to publish protocols, At maximum it may pass as a critical review to current protocols
REVIEWER
Tom Abbott
Whittington Health NHS Trust, UK.
REVIEW RETURNED
28-Jan-2019
GENERAL COMMENTS
Thanks for the opportunity to review this protocol for a study to develop and validate a prognostic screening tool to supplement EuroSCORE. This is a well-written paper. However, there are several issues that the authors may wish to consider. The main consideration is whether this paper is appropriate for publication in BMJ Open, which (as far as I am aware) usually publishes protocols for clinical trials or cohort studies etc. I am unclear whether the journal would publish an analysis plan for a secondary analysis of existing data. This may be more appropriate for publication with a registry website like research registry (https://www.researchregistry.com). I have provided a more detailed critique below, which I hope the authors will find helpful. 
SPIRIT
VERSION 1 -AUTHOR RESPONSE
Our Response to Reviewers' Comments:
REVIEWER #1
Strengths: Research Question Novelty: This is an interest research question that seeks to provide novel information to exist cardiac surgery risk prediction tools.
Comments/Concerns:
The following comments/questions are seeking clarification on a few issues (separated by section) to further strengthen the manuscript.
Response by Authors:
We wish to thank Reviewer #1 for thoroughly reading our manuscript and providing relevant and strengthening comments.
1. GENERAL COMMENTS: There are several grammatical and language issues that require additional refinement (i.e. first sentence starts with the word "Because").
1. The full manuscript has been thoroughly revised concerning grammar and language.
2. GENERAL COMMENTS: I am in agreement that the "traditional" measure of outcome are mortality, it would appear that the Authors have not decided collect data on cognition as a secondary endpoint. It seems like a missed opportunity. Similarly, hospital discharge disposition and long-term long-term care facility admission would also be important patient centred outcomes that should be considered.
2. Thank you for this comment. We fully agree, that the outlined study could be strengthen by inclusion of cognitive level, and we did plan to include it, but our data sources only provided data on diagnosed impaired cognitive level, which only refer to the most severe cases of impaired cognition. Therefore, we decided to not include it in the proposed study.
As for the other suggested outcomes, we regret to be limited in the data sources available. However, we do also think that including too many outcomes, might make the message harder to get across.
METHODS:
The Authors state EuroSCORE in the introduction and methods. Please confirm if you are using EuroSCORE or EuroSCORE II.
3. As suggested by other reviewers, a section on 'Data sources' has been added on page 4. In this section it is specified that both EuroSCORE I and II are applied due to delayed implementation of EuroSCORE II to some regions of Denmark. The use of EuroSCORE I is furthermore discussed in the 'Discussion' section, page 11, line 22-25.
Additional details on the nature of the database being used (i.e. missing patient/data percentage, etc..) and the inclusion/exclusion criterion are required.
4. Information on the databases has been added in the 'Data sources' section on page 4, line 15-32. Specification of inclusion/exclusion has been added on page 3, line 9-11.
Why is hospital re-admission being limited to 90 days (vs. 1 year)?
5. The outcome of readmission for this study is not limited to readmissions linked to the cardiac surgery, thus, we believe that 1 year will be too far in the future to be relevant for the time of surgery. The choice of a relatively short time interval after discharge has earlier been determined to be a reasonable way of maximizing the chance of finding a measurable effect of, or association with, the previous event 6. Emotional, physical, behavioural and social factors are not endpoints, but variables being tested for their predictive value for outcomes of death, readmission and prolonged length of admission (ICU and hospital). On page 3-4, line 31-4, the pre-operative data collection for Dataset 1 is described. Page 4, Line 4-8 the data collection for Dataset 2 and the data collection at discharge for Dataset 3 which has been modified page 4, line 8-11.
7. METHODS: It appears that different data is being collected in the different datasets. Can the Authors explain why and how they will undertake a valid statistical analysis?
7. In the methods section page 3-4 we describe the different datasets. Each dataset represents a different population and each dataset will have separate statistical analyses. This has been added in the 'Statistical analysis' section on page 8, line 37-38.
Furthermore, the use of corresponding datasets is discussed in the 'Discussion' section on page 11, line 17-21 "The study described uses corresponding datasets from multiple studies. When doing this there is a risk that the datasets differ in important aspects, such as baseline risk. However, in the described study a prediction model will be developed for each dataset avoiding bias due to this. In the external validation stage, the models will be combined and tested in one dataset".
STATISTICS:
There are a lot of scoring systems/scales being used in this study. Additional details on the statistical analysis plan would be of benefit.
8. We agree that many scales are used in the prediction model. Each scale is described on pages 6-8. The scales are included in the statistical analyses as described in the 'Statistical analysis' section page 8-10 which describes how selection of scales and other variables are included and selected.
9. STATISTICS: How do the Authors intend to use this data? Is an I.D.I or N.R.I. model analysis/validation being undertaken to determine if data being assessed is additive to the EuroScore II? Is an additional scoring system to be generated? I don't understand the planned output from this study.
9. As described on page 3, line 3-5, the aim of the study is to develop and test an additive model to EuroSCORE, which is also the aim of integrated discrimination index (IDI) and the net reclassification index (NRI), where the aim is to test the increased certainty obtained by including further predictors. Instead we decided to calculate a more simple measure of reclassification as presented on page 10: "Therefore, when comparing the model only with the EuroSCORE with the final model, we will also calculate measures of reclassification. This is done by supplementary analyses evaluating how many patients change categories (low, medium and high risks as defined above) in the final model compared to the model only including the EuroSCORE [79]."
As described on page 12, line 17-19, the study potentially could "provide a foundation to determine the need for clinical interventions aimed at reducing risk associated with cardiac surgery". Further, we have added the potential optimising of prediction by risk assessment models to be more accurate and with higher discrimination and thereby generate greater public acceptance, page 12, line 19-22.
10. STATISTICS: Why is validation (dataset 4) only being undertaken on 333 from one study site?
10. For the validation sample only one covariate is needed -the derived model, including two degrees of freedom. Based on an expected incidence of death following cardiac surgery of 3.5% we have arrived at this number.
11. LIMITATIONS: How will the data from this analysis be generalizable to a non-Danish population?
11. Associations between potential predictors and outcomes have been established in earlier international studies. Furthermore, the potential predictors represent common issues that should be accessible in different settings. This has been further specified on page 11, line 26-31.
12. DISCUSSION: Please provide a reference for this statement: "Furthermore, the quality of the follow-up data is exceptional for Denmark due to the comprehensive national registers"
12. Thank you for pointing out the need for a reference here. The following reference has been added. 13. DISCUSSION: It would be of benefit for the Authors to further articulate on how this data will be of benefit in surgical decision making, preoperative optimization or discharge planning. What is the planned goal of this study?
13. As described on page 12, line 17-19, the planned goal of the study is to "provide a foundation to determine the need for clinical interventions aimed at reducing risk associated with cardiac surgery". Further, we have added the potential optimising of prediction by risk assessment models to be more accurate and with higher discrimination and thereby generate greater public acceptance, page 12, line 19-22.
REVIEWER #2
This manuscript is wrotten well, so I recommend to publish this after English check. In addition, this manuscript may be added this reference.
Impact of delirium on postoperative frailty and long term cardiovascular events after cardiac surgery. Response by authors:
We thank Reviewer #2 for their comment.
Regarding the reference recommendation we appreciate it, but since we unfortunately are not able to include delirium in the current study, we do not find it to be relevant for our paper. However, if editor recommend it to be added we are willing to do so.
REVIEWER #3
Response by authors:
The prospective definition of the variables of interest adds to the transparency and validity of the research by reducing the impact of biases on the interpretations of observational research. 
